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(54) ULTRASONIC IMAGE PICKING-UP AND LITHOGRAPHY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To discriminate between a 
higher harmonic component contained in the response signal 
of biological tissue and a higher harmonic component 
contained in the response signal of a contrast medium to 
extract both components, 

SOLUTION: A transmission part 20 transmits a plurality (M; 
with the provi so tiiat natureal number of >2) of sine wave 
like ultrasonic wave signals of at least one cycle in the 
same direction as ultrasonic beam so as to leave a time 
interval and the ultrasonic signal of each time is transmitted 
while first and second waveforms asymmetric with respect 
to a phase axis or polarity are alternately changed over. 
Each of the first and second waveforms has a plurality of 
frequency components and at least the amplitude of a first 
half wave is set larger than the amplitude of the succeeding 
waveform, A receiving part 30 subjects the response signals 
of plural (M) times of ultrasonic waves to phasing 
processing to be added or subtracted to attenuate the 
response signal of biological tissue. 
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(54) c^99<o:&ii;] m.^mj&§mmmm: 



(57) IM**;] 




1(2) 002-2241 1 1 {P 20 02-1 1 



it. 

m^mssii. msdmc (m) m<Dm'^m.m^(^}mm 

^tL. :S-llI<r)^^5S«-f-i±SSPc**f 1 > f 2. f . 
n. f N ({IL, Na2c0g^) <0Nil<OigJ^Sr • 

una^it^tt, mismL (m) iii<55j@itJ*«^<oj£^ 
tmt&t^^Lx^^m^imm^m.. 

fl(A1.6»l)<f2(A2,<?2) <-<f n 
(An. <9n) <-<f N {AN, 0N) CONm<^WM 
Stj^^-^T^O. aiAiAl>A2>->An>-> 
Amc, fir^g*^6» l=^2=-"=6'n=-=6'N= 18 



£ 1' (Al* ,<?!') >f 2' (A2' . 6 2- ) 
>-->fn' (An' . <?n' ) >->f N' (A 

Al' >A2' > ">An* >">AN' tC, ffiffli?^^ 
1' =<?2' =-=6'n' =-=<?N' =0* fcl|g2» 
mt:mM^tLX^^ C: i: Srs^tf Slt«3S2 triaSKO 

f o UT0.8 f o f 0 

^mm^ f 0 ?r^i: Lti.2 f o nm- 8 f o t^^ts^ 

^%J1S^ f o LTO.S f 0 ;!lSl. 8 f 0 

^#mi:-r -s.^** 1 7!iM4«?3v^-fiK*»fciam<oitsifjfe 
ut . ms.msmmf'tzx os^$*i^isit«£<otE5^ 

Mesfi^ii. 15^^ <M) m<r)imm.m^<^!mm 

mcximMmmhxmm.fmm>iS!^^^m^-t 
^mmti:^bx^i.msf^mmm^, 

[000 1] 

^^xM.^^^mmeoW:Wif^^^£^^mmi-hmB^ 

[0002] 



;{3) 002-2241 1 1 (P2002-X11 



asound in Medicine S; Biology) , Vol. 26, Ho. 6, p. 
965, 2000^, "Ultrasound Contrast Inaging: Current 
and New Potential Methods: Peter J. A. Frinking e 

t al. "j Jc|a®§?l.T<<^l.<, 

[0003] immi(^^m'»t. ^Em$m^ 

W,m.ura-Chh, L.*^L, 0. 5 wmmTtiSt^lC^ 

[0 0 04] ^ffiX'^^x^m.t, wmt^h^ 

L , -eso^ fcff d ^mki^Kf^m^iizM^^ x , m. 
=Bm^m^mmzVxtm^ixi,, ±ti, ^ffA^gv^^ 

hh, m^mm^pmm'»m<nmMizMLx4mm!m 

1 0 0 0 5 1 -eciT', ff*, t|^4:-ja^*^2 f 0 cosm 
mm^^^MMy ■(fi'^'tm^^x, 2f 0 ^ffltB-r^.^ 
i; {c J: »3 , 3mm<o^^msi-r^ztim^i?tLX^-^ 

[0006] i;C:?»t*,jm^ip35&fflV?>^^iSS^{=*5VjT^ 

^i^^mtlf. MI :^j5f-;^?;Wi^-T-y^'X= 
0.2) , ;!)*ffiV->^>tLS. m&mmX'ii, J^t'i^i^J 

m^tt^ti^. zcotmmm-c, ^mt:mmttx 



[0007] -Sr, ^ Jl^^'Srffltf^Ttc, 

-rs^^i: LT , m^, ^mmms e 3 2 2 7 

^!|^l^5 7 0 68 19-vtC|g^$ftTV>S. ZlXi> 

>u7.t:miLx'i<r)m^m^^^Mvt:^. m\mwim 
m^a^^xmi <om^m^<mmm. ufcn 2 (j^s 

[00 081 ^fc, #^2000-3 00 5 54^^18 

mmi^x, mmt^ immjm) <^^t:mcr 

[0009] 

mt^zti,z':>^^xii±^mxs>i,. L*»L, tsm^stm 

. (00 1 J) J V ^<mmm^^^^^^^ . 
mL»2fo crimen, m^'^m<^j:hiz-oiix^mifi 

tf, ffJif*icojfllS[<DJ:dtCiffl^l^tcSaL!tJlllWl^<05g 
[00111 ^zrc. 3{E^ti:, :tf«fl»l«*t5S<i#fc 

[00121 ;^ 



;{4) 0: 



2241 1 1 (P2002"eB¥|li 



X*.^^. t.tz. lallM (A) tt^^tci£*''>ifc«fi<)a<.^S 

m^i^cofmm^, isis (b) i^gM^*»'5.s<'^it«^ 
t i, , mm<?yi5^^^- 1 14 . ^MiSSt f 0 izMm-r 

^■^i^-^ttlX^^i>, —ij. ffl^tOJS^m-f-214, 
J18^ f 0 ^^^^^^2 a f: 2S^iaSg2 f o ^^slli 
2b t tzji-i)^iXXmiX\^i, LT , ^V^gjJffi 

5SKJ:'3^§S<^S. -W4, miSLJtiofc, ia^«0 
i6^^te-^*^?.^^?S[Bg^2bl4, 3SWifc6^M«l^ 

i&mi-i>^,<^imm}^zi:-ox^'r^cLi:*-t>, m 
wtH>^ ^mtifz^^-^Uinz^^izrotixBm^^ *^mi^ 
•f^-h^^xhh, Ltiifr>x^wmm<r)iioi.z, -m 

^mi-xotLxi,, m^^^m^m^-^xii., rn^^-^m 
jgfig^ 2 f 0 i^m^fix Lt.o <ox. mmi&<omi 

[0013] iJl-C. @2tfD^9R*»4>S#ffi$*X-&^ 

(5) mmiTiimm^mmmi, msMsv^H^ifeit 

[ 0 0 1 4 ] ±ie < 1 ) ~ < 5 ) <^)#lSt:e;^^, 2is:^^ 

^mm^m'^-^mmf-izmm-^ixf::mw^m^-<o^^f^ 



yM^mt,zt>ti'^xm^^:iti,zm?^, ^?^iJ^o 
iz. Co mi. =5: < /2;v^^M5S^«^0.8~2. 5 f o 

ill!' ji^^Sit^s-c^^, =^tc. ttJi^^v^^iiiO 

j®;v i33«iB#ffl) ti, mmmmmtT, f o tisist. 

ti. as«i0^iifti«^J'2f 0 &»1S-r#=a:<=fl:l.itA* 
l.S : i=: , ffl^i^W^ii- 2 f 0 ^Msii" 

i^i)!pM«-2fo ■km^'xxmmt^zt.i.z^ ^wm 
^p-^-mifitih, tan. z<mf^^ 2t^{^'mz'jmt 

0 w-:x<nim^'<mLwmmz%M VT:\^h'mm(n'mm 
■'Mm.^mznmth^s^^<nm^mrm'o^ 

. ::mm^%2 f 0 i& iS^-Ti. ■? ti7 -f /l'^'<^)ji3g 

iifti 1-5 ^^%i-^k,x\i^xmmwki,z^\\x r-'i-y 
^m^i''?'<?m>x\.2-'\.M.Q is^-si td^iff^ L 

[00171 i<?)J:ot=LT«li<?)ia«J[2f 0 tJt^ 

iJijyiJ; *)^^^mil'X!m'thZti,zi. o . jae* 
mrrmm^\izmmth i. o i,zmmth c: fc ass* l 



!(5) 002-2241 1 1 <P20 0 2-1iS 



x^3comm ±Miff)mi. 2aym.it. g^t--A 

1, 2tO#S(t4, iSWi^b'-i.<?)10SSSJ;^i^<jr)jt^ 

Hr^. 2-:xoB«<?3wraias#i7u-/^^iBnsisi(i 

0—2 0 5 'J #> TSIIS^itS. L-fcsti^oT, flSE^ 

[0 0 181 M#:W(cti, mm«nmmmi. is^t' 
ctLic^iy^T, ^mm±, Wk-W m(^^^ 

(00191 dJrtiittJ, g£*02lal.^S}:5^Kit^ 

ss. ^^wm^mm^^z-^-tixh-^^su^):. , 3t 



[00201 taj£tf , imyAtwmimx/cmioKh^ 
'Mmrmm^^'m^*^'? h ^Ati, i.2f 0 Ti^ 

1. 8 f 0 #5e<0l=i^T^$ft. 2f 0 m.X\<t^ 

(00211 miiz. ±ai^<^mi, ^ix^itrnmc. 

*if 1, 12. f f N mV. NS2<7)g 

mc) <0NM<^)^&j^S-frT5:"?, f i:51gf N<0 
^J^raaSc^ f o t Lfck 3^ . f i;!fSf NeOJiiftiS* 

SqEatiWtC^rV'***, $f^L<ti0.1f o7VM0.4f o<OH 
Hi: L, § ^>t=0. 2 f 0 Jb^O- 3 f o (O^miz-t^h t , 151 

[ 0 0 2 2 1 , mi«E?^Xei:l^}^2:?^^-f «.#iiL 
ay^i, lE^cO^ir-^'^'/K li^-f:?yl'iJl±&fflv^$ 
cltj^t^. iifc, 5tt::l/4-9-'f^'^K l/8-r-f 

<o^«. *llhl0a<?3S^ififeJ!^<!Oramffl*«^* 
[00231 *Jt,-^lJSgei:^2;Si3&&. HJSSBcf t 

j:-o-r^L, mimimt i (ai. ^i xf 2 

<A2, <92) <—<f n {An, <3n) < "<f N 

(AN, ^N) cr>Nm<om^^mm^->i:x^r) . mm't 

Al=A2=-=An=— =AN, fitliSre 1 =i? 2 = 
— =<?n= "=^N=0* <Xt±180* > fclS^^. 

-':}T,m2mmif 1' <ai' , <9i" ) >f 2- 

CA2' . <92' ) > -->f n* (An',(9n')> 
— >fN' (AN' , 0ti' ) <0Nffl<JD^&3^S-* 
T^-O, JgH^-Al ' =A2' =— =An' =— =A 
N* (C. ^ffiS^l' =^2" =-=en' =-=^ 

N" =0* (xmso* ) i:^Mt^^ti^ntL^\ 

t:^^Lxm^m.m<njmm^^mm-t^. mit 
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[00 24] tfc, ^iJgTOfflSSaffltrlSO- tcUfc 

i< f m^^mm-^^wt L,^fiz, 
wjtfe-r&coT', ^v^j^^f N- >f 1- ifiioinm-t^ 

10 0 251 C:cr)$^3(7)mSLl,~iS^'>X:h. y -OV^i^^ 

mB<n^K^ttiw^-^hwm<^n^f 1 , f 2 , 

S i: t J: 0 . fc 
[ 0 0 2 6 1 sjK^^^i^ti:. icoWISSr 2^5*1^—5^ a 

[0027] iixtc J: D . ^mmfr>%'^m.^KziSt.i\. 



Wft^^m.^"^^ is^^m^'^^w^mmz.inti.-:,x^ 
{-)^'>x^'fvm'mm(ri^mi^-k-imK%^ 

[0028] -^rC^Sm, ^-iKJ^f^^i^Offi^lfi^H^ 
Bfilco S N jfc<?Dta#?r c k A^-r ^ . 

[00291 sftWfciti, ^ijfej^tm2^&. m& 

tS(SAi:iai&lii[ffl(9i:£ffi^S3-Ff (A, 
^) tcA-o-C^t, mii^i, f 1 (Al. ^1) 
<f 2 (A2, <?2) < "<f n (An. /?n) <•••< 
f N <AN. <?N) <ON0<OiSg^^)i^$'ii:, 1S(@S-A 
l>A2>"->An>->ANlC, fiiaSr6'l=^2 = 
•"=^<?n=-==<5'N=180* fc^gL. lg2jSJ^Sr. 

f 1* (Ai" , ev )>f2' (A2' , ei' ) 

>— >fn' (An' , 6>n' )>— >fN' (A 
N' ^ eW ) WNfflcO^i&jSfi:^-^, liie^Al ' 
>A2' >->Aii' >"->AN' ^2:6il' = 
ei' =."=<?n' =-=6'N' =0* fctftjet^S^lt 

[00301 £Ui<DMBafc*}V^T ti, Slf«^SH=-t::tt 

mi. ^n^\znvxvcMm^o%\>}±xhhM.. 

10031] 

v^Tsew-r&. 56rfe, mrt=m-mamtz^':>x:m 



ij]flHzmsmmi:^^-^x2W^v. miwinbm2m 
m^'^m^<^!mm^izm^\-ix . mmmtofsm 

[00321 @it=^j:d*c:. &mssmmm.i 
0 oti. fiiiMT 1 0 , mm^2 0 , s«a53 o , mmm 

^^^4 0, iSitJf^-XxAffifi^apS 0A^^>18^Six 

2 3ifii;>m^^tih. ^^30i±. ^B3i. mm 

[00331 mms^2 o<ommkmmB2 nt.m3 
(A) . ^4 (A) , ms (A) tcsvrmifejgei. 
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[0034] n^mKM^i ox'^m^iv/ismm^ 

i^i'}um^i=mSkLX^}sam^S2iztii:bTi>. ^ 
^^<^m^^<^mm^m^Lxism--t^. wbmw.^ 

3 2<r)McfmtVXli^ im9m'pffmff)^i:WL4-^l>z 
[00351 mSMM^3 2 tcj: rsTSffiimSCSfutjC 

^-^a. ^■iytmm3 3^zi3\.■^x^:^7■J^mmm5 

Ha. ^^^13*7 -f yl'^' 3 4 Srri^'^'/l'F I R7 A'iS' 
tLxm^titr'i^S'JUy >i fl'i^^iiZX^m^l'. 
v'rj^/^F I R7 ;U^'CD«^^^S:i^;^^A^taigP5 0 

ti. 3 <}COf-x t'S.- 3 -f yl'rS'j&Si: < izimX'h 
S . 4 IV9 3 4-C3SfRMa}3*UfeM«aSJSih 

[0036] i^'^^mmit. ±i/mm!mm.ff)mm 

h^\^imm:mo<r>i,Z'jm^j:mms^f.. m^^-j-- 

^4 o<oj9Mfc J: *) . ^es^^RI<o^J■^5, s i; uto 

ASam^B OtiiifE<OHS<^t*f^^3>-ha— /P-rs. 
[0037] ;:<?3J;ac:«i^§ixssi<?DS^^®<0!^ 

msmz':>\,^x. mzmm-r^, mmit:nxLxn^j: 
Lxmm^t-i'izm^Lxts^. jt^^-i<t=Sflifc 



[0038] 3iS<?)Bt- K^iOtmti, i^XTM^mm 
ass 0*-4>c^M«t^t=S-:a^T, ■ffg^J»^l|2 1 

mm^23i,ziiiv<:mmy ^—:^:^$mLt:. 

tk. mmi^xm^m^m'ioizm^Lxm^mi^'-j^ 

mi^^3nzx-:>xmm^iixfi'J-?}vmmz^ 
^^tuitk. ms}mm3 2iizis\,^xmL<oimi^zx 

^my 4 3 4fc i ^i^<r>mmi:^-»<r)m^m^^ 

^t-mm.k-th^mz^^fLh, mm'^^m^^ 

0«, »3eSjSi7-f A':{'3 4<?Dm*i&«^at. fiBSS 

[00391 mz. i^%m<nmL<iz^vm^m=^- h# 
{.m3<7mm:^M^^^) &wmm&m2 ut. 

m3 <A> t=Sr|-Aa=5r. ISllfeB6 lX«Sl2«^Jg6 
^tt^,comi^6 1tm2S©^6 2t±. 

j:3t=. mm.. mmmc(mmzi:.^xa~Y^i- 

[00401 mmm^m2 1 S^:^xJUM«lgB5 
0 t J: 9 R-iOgW^Kr--fc,:*r|BltcM LT. B 3 
(A) i0^ia»^6 l<!!>S#ifefi^S:I^SIlSr2fe(tT 

2 3$-^L-CS^S^M=F-l OfcA*:?^tS, ^ 

Sc.^iu:z2-om<^mmM^ii^:^^Mmim'5o<nm 

WiZii*)m3 (A)0^2te^6 2t^r^TM«S2 3 

^^i-L-cs^!S[^M?iotA*$*i.§. wm. 

m&^2 ltpf^lWM€> I kf^2W^&2ffyW5^% 

[0 04 11 ztihcomiWBeitm2m&e2(om 
1 . -etL^>t:st-r?. 200 

JES:®-^*fS^^3 ICAASiti.. -?-fl.^.20<7)JEe^ 

h*). trnf^-rnxxii^it^, ^mmimf^M 
^^3 2-ct^, ^tii^2-o<^jmmn-^m^izmm. a 

iMFM^ (RF^-fy®^) tLX'9^yMSMm3 3tiZ 
ai*t-S. ^>f:xSiM^3 3{i, 2-:>ojSig^^^a 
sisv«i-c^U-c.RFjnScUia^<?^^ 
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[00421 Z0>X oizLX, 2 iHliOjSffftBgStiO^C?^: 

;U^'3 4fcA^Sft;5. 5®S^:7-fA'^'34*i01<O 
«^5 0*>^><0j|^t:^V^T, fBiFg^^ii-<0«a^ 

[ 0 0 4 3 ] 5^;^tA$i1«1^K 5 0 ii, ffiE^J^ 

ffe«l2 1 , ^g<lS3 1 . ^Jaiai3 2 , ^-f >liDSis: 

S 3 3 , ^ 3 4 fc^S— HiO^f^?: 3 > 

t±. i@^<!0mi»^6 1 tm2^6 2Sri^jEi6fc 

[0044] i^f. ia3 (A) t=*U«:||lie^^61 
t^2^6 2&fflV^-C3i»=E-HJS«*fT5ri.«:. St 

5^V-i^3>'i^*^SiW-S. 03 <B> (C, 

|^2J6J^6 2iOS#&«^&2IsIgl:M«tft:^^l:. 
yJlfiiSlSS 3A^4>ffl:*)5it^«-^5:i^5*^-;^ 

0(B) *WSSt6 3(4m^ff86<?5JS8S3StX'!L^' b5 
A, ^6 4H9>f >1ia5«^3 3*>ioaj*$H2.jS^ 

[0 04 5] C1(05/'5jlW— S'gi'fcBV^t:. IHBiM 

{=1.8MHz) X'h^. ^d^<f>l^-{^fMm^m^f 
2 (=2.2MHz) TftoT. -^-O^i&jaijaaf o tt2 
MHztZ^Lft, 2|sia3ll««05g2W6 2 

ti. Sl5(lc01lJ--i^'/W±Sje^f 2 (=2.2MHz) 

i}J<^l1f--fi!'MJJl3m*«fl (=1.8MHz) 
■5-£0T:^^^f o ti:2MH zfc^^Lit, oi: 0 . ^ 
1^}^6 1 fcm2jS?g6 2ti. l|Hiajli<i<0^1^6 

i<oa-p rjaaasf <j^A.effl^> j a. i.smh 

z (1.0, 180' ) , 2.2MHz (1.0, 180' ) TfcS, 
tfc, 2iajaill«O^2^6 2c03-b'li, 2.2MH 
z (1.0. 0' ) , 1.8MHz (1.0, 0* > "C&S, * 
it. l§jS^g£^[:«§(±0.4MHzT, J^i^fl3llttO.0T 

tr-C, S@2 5 ^uxnmmiiZM 1 = 0. 7<0gffijS 



[0046] i^lT, as (B) (C^L3t*IIISJ&^fc 
S^IMfcJ: $ 2|HMSt*^<0)g^X'<.i? h/l'tJtilEL 

xmmth, me iA) {zmmij^(r>^immsmt: 
Thh. me (A) t3*3v»-c, mim&9 itiiiiia<?) 

mmsmr>mmc:^^^ h^-^. iS9 4«5-f>^ij?s3i: 

S3 3*»*)as*$ii.«.j(G«Hi^JM«ilS:^'^i' h^AT 
[0 04 7] 33 (B) <7)me4tme (B) <?)ai94 
mm^m.^:f^izm^^ti. 2 f o (+jeio^<?>^ 

(Tissue Harmonic lnagiiigt1IfKtT.-CV^S ) 

iif^trSi-S.;^. f 0 ~2 f 0 t=*>ltTJ!i:<^^^irrsis^ 
t4, t¥S^ffiG<J:S2Ill3llgi?)|gW^^-^^?^tf0fiEttX 

ii\mm^mMzmi,zK^viim-fX'ii. 2 f 0 ffset: 
[0048] ^60^, ^m^izxms (B) {=1*1 

X^i^ A±T'1.2f o J^Si.e f o Hi&cO^^ 
mm. (J:4.rt-dfjt) i:55cS5&»^>, ffilBfrlOdB*>^>20d 
Bfci>S.feii;fc^tS. 

[00491 LtHfi-oX. ^^>'im^32Xn^1x/i: 

<oT. mmm&y kA'^ 3 4<o5iia««iiit±o.8f 0 
M2. 5 f o tT , -s-io ^ t.^mm0m^ t l 

TfiiS-^^, fi^^fOl^ffA^M I =0.2*>^>0.7O 
<0^ffi3!)^®i/^M US (^Jxtf. 1.3> 0.8f o 

^m^y ■{ >\^^ ^ifz^tx i^iiwW' '^^is.<^mmz 

{00 501 =5:i3. 3^tJ:LTV^^V%A^ 113 (A) <D 
l^lgSg^e li:^28Sf}g6 20JliS!i:f 1. f2^Aix 
mx.Xh<:^± 9Sgl^-.)?<OM^f 1 i:m2<?33- 
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10 0 5 11 m:3a^'<7t i ^ fc, 1 mmmmx'ii. m. 

<mMt:^^^X\^^, miz. H3 (A) ^LisM 
m<.h^-^ (US (B) ) **^>. 1.2f OJ^^1.8<0^i^ 

li^ms'^^^imix.^mo (113 (B) ) tc. 

[0052] .IfiO/e^-^tOX'?.^' b 7 A3&>*1K)S^«^ 

^iwme 1 t^2MJB6 2<D^!i&atBfc^je^<o 

10 0 5 3] JjeiOHSe^m^feV-kT^, 

J; o . esjS[jgis4^2 1 iEm.^(^j^^< t i> 

ti. {afflWXl±figm=5^LTm^:mi8S^i:l^2^ 

mmi'tti^tLmmiip-f I .. f 2, f n, f 

. v, , lJS9gi:IB2?6Jg<OiS^<l#SrjM110rtte3c£tflJ 



[0054] ^rfe, IRlJ©gXtilg2^SrJ^^-r2.*ti 
jS3g«. lE^^tO^i^^l^'f ^-/K l1f-^^'/^^:l±S:ffl^^-l. 

^3t. 3£fcl/41?••^^';K l/8i?--< 

izmmt6^-Y-ymB?:m\'^xi>x\-K ^^--rm^ 
*K ^(omwm!ihmBii^^tm<r>mmz^i)-^':>xmm 

[0055] ^fc, ^lSSgk^2jg3gS:, Jl^f fc 

ioTiS^U. ISljSJ^tif 1 (Al, ^iXf 2 
(A2, 0 2) <— <f n (An. 6» n ) <-<f N 
(AN. d'N) <J5Nii<7)J^S:B^^-&T=5rO. KiSSr 
Al=A2=-=An=-=AN. 1 = ^2 = 

...= ^n=-=6'N = 180* tC^Sf-S. — ^2jS 
mifl' (Al- , ^1' )>f2' (A2' , e 
2' ) >-">f n" (An" . ^n" ) >">f N' 
(AN- , fN' ) <ONfi3£0^£^S-ti:T^rO. « 
«g^Al' =A2' =-=An* =...=AN' fc, firfg 
S-e*!' =^2' =6'n' =— =^N' =0* l,zm 

s-fs. o3i>). sgi^e9^t^2j^4. mmm^ 
m^tvtcm^^^Mn.!imLx^wtm<nsmm^t: 

[00 561 tii. i iTmfNttl' TbMfN' <0 

mtmi^^^&' f t A f • ^-*i.m^wa^jt7 * 

-Axer)mmzmi:^XO.Of o BM0.4f o <OKHl^T«r 

f ' 3ti^cO?fc^f^2d4-^«O.Of ol=. 2*iSit 

. [0057] Mx.tr. N=3<0i&^tCt4f 1=1. 
8MHz. f 2=2MHz. f 3=2.2MHz4:'rS. * 

jt. N-^4^j±x'$>^xh^^<^mm±m.-^t>fi^ 
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^m^mim^^x^-c^t, ^sffmrni^nvx 

^0. ftSjSJ^fl:iS21t4, 5^4 (A) iZ7F:-tmim. 

mii^ m2mm72. xtiss (a) i^-mum 

10058104 lA)RVm5 (A) *«S3 (A) t 

tLtV^SCIkJCifeS, ^tti. @4 (B) Jtf^S (B) 

t±, H3 (B> tliaicOi^SiWv'g 

187 3 . 8 3t±g5ttS^<OSjimX'<^' b ^A, S17 

[00591114 (A) <0lgl^7 Ii03-Hf 
(A, <9) ti, HSfcl.TMHz (1.1, 180* > . 2.3MH 

z (0.8. 180" )Xh^. B2^7 2<?)3-Kf 
(A. e*) ti, Jlfc:2.3MHz (1.1. 0* ) . 1.7MHz 
(0.8. 0* ) XS>Jt. ot*). jg^SKtlKAftt. H 
3c?)0.4MHz(c:^fL., -eiX-fiX0.6MH zi: L, Jg*^ 
^bSAAti. ia3<?)0.0tC*tU. -e^t^no.BiiL-CU 

1 0 0 6 0 ] 04 ( A ) (/ifm^mizxiuf. 2m(o 

»l<0jBiSm^<0S«X-^^'h5A«> S4 (B) 

«ogPiR^4J-2 f o «;i^tt^'?^S*><w5. JaiiiUT 

nt^tl^f&^^<0^'tSt:. l.2t o 36i»^.1.8f o fcS^ 

i,x-^m-^mBm'^>fmm^i:m&^tz tizx^. 

r^±.^-^h^iti^X'^&. 
[006 11 EI5 (A) comics icon-Hf 
(A, <9) tt, fStl.aMHz (1-0, 180* ) , 2.2MH 
z (0.9, 180' ) •eft'). IS^S3^8 2<03-Kf 
(A, <9) li. )(It;2.2MHz (1.0, 0* ) . l.SMHz 
(0.9, 0* } X. m^«0V%J^^t±V^-^<?3J^i) 

0.4MHz fclalt, ffiifg^-fbiiAAti, H3*50.0t:Sff 

-ea-eito-ifcL-Tv^s. 



[0 06 2] ::tiizxtni. 04 (a) tzft^r, 
izm!(oismmfo^WM^it?>zbi)-^. Jti^ 

OJBf^MKS:, A1=1.U A2-1.0, A3=0.9i:-t 
[0063] S4 (A) , 05 (A) 

2lElg|l!fL., -eix^><oiS!^M-^^SnS5!ia-t-l.::i:fcJ; 
•3, ^Sf!IjiEJ^^(^X'<^'h^A3b52f9^^>^>, 1. 
2fo3&»i?>1.8fo<^J«aei55!i»/\i:, jaa38tX'«.^' h 9 A 

s . ■etttrjnx.'c , mimBc^m^i:^^ <-tt;itiz 
[0064] z<oxoiz. m^mmxii. me (a) t= 

Tt>, 2f o^^-t&^^^^te-C^a. L*»L, 
8^15003 (A) , 4 (A> , 5 (A) «^J;a=5r, l^-f ^';^ 
tfOjiaaKK*»Scib-tt-S^fcfc:J:0, 1.2f o*>^,1.8f o<0 

m(iz2 f t^^^n^-th ^1 1 
mztb^x^MK-tiiti. mxo^^ ^'juomma^^ 

^' h 5 A$-2 f o'i'iCx^'^iffia&S^g^^ i*r^ i t 

x^i^ii^i^.m&t^Mmey^Samtmix^i, la> 
<om^b\^^iiz^ s«S3 1 bmrninnms stio-c 
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ms.-^ 2 b izit^x . ^m^iom^m-^ i (>m^ ■>« 

^m^ii. }X<0 (A) . (B) , {O 

0.8 f 0 Jbm-5t o t~^t s ^V»^W±0.8 f 0 7!i 
M1.8fot:i, *fiL<l±l-2f o:nj^l.8f 0 (Xti, 
l.lf oT^iMl.Sf o ) fcSEIg-rS. 

(B) ii^iJSA1^«^tJffliafflt=i>V%Tl±. iMftf^i^ 
^«-^««(i&*0«Jt^ffiWBE (MI =0,4~0.'mK) 

tf s« -^-LT. ( 1 ) k.mmio,& 

(C) 5S^aA^:<^»^1ftc:te»<^-C«. mmt^B 
^e^iSISSfi^SWEE (M I =1.0~1.^JS) 

(i. l.lf o 7^>^l-8f o ) fcS^-^^. 
[ 0 0 6 5 1 OS »3 . JtiSWUV^ii-EiOJ^^, 4!J«3^ 

0-8~2.5f o t~*>t^.lt?^^Srttffil.Tt.. «et5S*S 
2f oft3fitc*^*)t^i«f'K-^S;^KS^^<^it 

^?rff a. n;sym.mtm,z%^i.x\^^':m 

M<r>l^m^^^^VX\i^h(r>X'W^t:m-^X^^i^ 
S. Ste, f 0 ftJ£KfiP!£^^ffl«<^>S^^<^*afe 

[0 0661 ^^^giofljom^ii:. m^^fthmmy^ 

[00671 i<:0j;3fc3ija^^7-f;t-:J'3 4<?)SJ» 



^X. ^ii«OSNlfc(35a#S:0aii:**'e§^. =5: 
iJ. ^S^»^*2 f 0 ^^mthV'OV^hX.Xii, ^ 
^ji5S7 < /l-^- 3 4 J: -Sffi, ^"C>JSS3&&«2 f o «® 

f 3 4<?)a®*^^mtrt:3t^iPJ(ojis^g-^i^:J)-^^ 

ML-Cttiti-rSSSmSr, §^.t:|j6:M:-rSfci6tc«±, 112 

fflcoJMJe^lfc»-SW-rsm^:?-S. 03 < A) fcist^ 
J^6 1ti:^j6^f 1 , f aCOl^li^-^^'/Wi- 
¥i^jii^t±f 0 la^Tii, f 1 < f 2 t:ta 

W0f^izmm>^-^->i^M^^mnxmpi'<^Bizm 

M^^^f*:t3PJtr -S. C: 1 1= J: 0 . it^JiOfS^^fS^ti 
m^:^'<-i!'hiV<0}t^mziyi;:'>X^<^&. 

[00681 iClT. ^«^f t -> f 2<^i^<^^«l 
f 1 -f 2 ! ^ 0IS^S!miO«-^JiA f tt. 0.0 

fo-o.4f o«5fffl)*=i-cs«?-rs. »tt<t±0.1f 0 

~0.4fo**<fc<^ $^>t=ifiFiL<ti:0.2f o-~0.3f 0 
^J:\,K =5r;B. aB8feJ^I*2l2 ltiJ:atfc2'?<0J§ 
^^fi . f 2 S^*rt-S»^«clR'o*t?.*><0-rt±^r<. 
f*^^ J: a t N ( fe 2 ) «*OJ§jS^*«^S«9g$:3S 

[0069] 

i^m^iz^'ttLt-m^^bmihxmnmz^\,^ 

[@1 1 4£f|BS(D^l3gfi^,^^@#i£ji^a^S<o 
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[123 ] :^mm—mmm<^mwMm^i^z^^ 2 mm 



[i?^<^m?ai 
10 

20 mmu 
21 

2 3 iMSS 
30 

3 1 
32 

3 3 ^-fyJnSiSI 

3 4 mmm^y^fi^^ 

4 0 Wfilff^^^ 

6 1. 71. 81 mi^m 

62. 72. 82 m2aS^ 

63. 73. 83 mmm^:^^^h'yj^ 

64. 74. 84 JS^^X^^^^^A 



il] 



100 



23 



21 



31 



32 



33 



5<y 



34 



r 
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[^2] fl231 
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